Résumé -Des composites conducteurs ont été préparés par polymérisation de l'acétylène dans des films de polyéthylëne suivie par un dopage à l'iode. L'obtention de conductivités élevées (5-10 S/cm) à faible concentration en (CH) (-3% poids) est expliquée à l'aide d'un modèle simple de percolation.
I -INTRODUCTION
The high level of interest in potential applications of polyacetylene, (CH) X , is tempered in many instances by the prospects of intractability and poor environmental and physical properties.
In an attempt to mitigate such undesirable characteristics, we have prepared composites /l/ through the polymerization of acetylene in low density polyethylene (LDPE) impregnated with the Shirakawa /2/ catalyst. This approach may be potentially useful in that (1) in-situ polymerization could provide a more intimate molecular mixing of the components as compared with mechanically prepared dispersions,(2) a variety of matrices with desirable physical properties may be employed, (3) articles of the selected matrix material may be pre-fabricated to a desired structure followed by catalyst impregnation, polymerization and doping, and (4) (CH) X chains may be isolated in a matrix in order to study the influence of the local molecular environment (chemical composition, morphology, etc.) on, for example, soliton mobility.
Recent studies concerning the (CH) X /LDPE system and preliminary results from syntheses employing ethylene/vinylacetate copolymers as matrices are presented in this report.
II -EXPERIMENTAL
The (CH) X /LDPE composites were prepared using the Ti(0Bu)4/Et3Al Ziegler-Natta catalyst system as previously described /!/.
The highly amorphous EVA films (obtained from Ensign-Bickford Co.) allowed facile impregnation and acetylene polymerization at 25 C C. The amount of (CH) X incorporated was determined by monitoring the acetylene uptake during the polymerization. Electrically conductive derivatives were prepared by immersion of the composites in a saturated 12/pentane solution for 24-48 hours. Electrical conductivities were measured by standard four-probe techniques.
Ill -RESULTS AND DISCUSSION
The relationship between the four-probe electrical conductivity, a, and the wt.% (CH)x in iodine-doped (CH) X /LDPE composites is shown in Figure 1 tinuous increase i n a w i t h (CH)x content beyond the "knee" i n Figure 1 .. I n Figure  2 we r e p l o t t h e data t o include a value /3/ f o r a of 12-doped, t r a n s (CH), ;
extrap o l a t i o n o f our data t o t h i s value a f f o r d s a reasonable l i n e . The apparent t h r e sh o l d a t such a low loading i s somewhat s u r p r i s i n g although i t i s i n t e r e s t i n g t h a t
thresholds o f G. 4 vol.% carbon black i n LDPE have been observed /4/. This has been r a t i o n a l i z e d as being due t o a combination o f p a r t i c l e s i z e and w e t t a b i l i t y e f f e c t s . I t should be noted t h a t t h e (CH)x e n t i t i e s (as revealed by transmission e l e c t r o n microscopy o f t h i n f i l s ) i n t h e composites a r e i r r e g u l a r i n shape w i t h sizes i n f h e range o f 600-2,000 A. We f i n d t h a t (CHIx "powder" /2/ c o o s i r t s o f much l a r g e r e n t i t i e s (hundreds o f microns i n s i z e ) and t h a t simple dispersions o f powdered (CH) 
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